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SEROLOGIC.L DLTA

General 4inms and Lpproach:

1, Ccllular, sonicatced and autoclavedesonficated antizens derived
from arthrosporcs and froa spherules werc tested by the complement
fixation ncthod against cooled scra obtained from rabbits infected
with C, immitis, Thecse tests were perforncd to detect antigentic
diffcrences between arthrosporcs and spherulcs. 4An attempt also was
nade to corrclate these results with previcus data obtained Ly testing
sinilar antigens with irrwunc tubﬁit scra, |

An agare-gel double diffusicn assay was perfornmed to demonstrate
the number of precipitin bands present in. séluble coxtracts derived from
arthrosp®es and from spherules, and. the roiationship of these precipi-
tin bands armong the cxtracts,

The indircct imrwmo-fluorzas..at assay was utilized to confirm
the antigenicity of the cell wall of arthrospores and of spherules, and
of their articulatc fractions.

Mcthods ans Matcrials:

1. Conplencnt fixation: The Kolner oncefifth volune complenent
fixation test, as outlined in the pravlo;s tri-annual report, was tho
assay usaed to test the -pooled sera from infected rabbits,

The collular, sonfented, and autoclavod-gsonicated antigens
were prepared according to the methods outlingd in ibe previous
tri-annual roport,

Three whita rabbits were injcetad with C. f{omitig in the
following manner, %The growth fron four Sabouraud's agar slants of
. immitis, strain M 11-10 was washed from the slants with storile
physiological saline, The rosulting nixture was pourcd into a
sterilc tiseue grinder and subjected to ﬂ!tmremhee oyele: .




strokes, This proccdurxc renoved all largc clurnps and produced a
honogocenous suspension, The ndxturc was then placed in o sterile
conical centrifucc tube, and centrifuged for ten rinutes at 20C0
X G in an international centrifu_c; this scdinent was used to prepare
a 10% suspension in sterile salinc, A ten fold dilution was then made
of this stock snspension., J.fter preinfection sera was drawn from the
narginal car vein of three rabbits, 1,0 nl of this ten fold dilution
wos injceted, 1,v., into cach aninal, Colony counts of the rabbit
inoculun on Sabouraud's sntiliotic agar ravealed approximately 50,000
infectious particles per nl.

Iwenty-five days aftcer infection, the aninnls werc blecd out
by cardiac puncture, end the serz obtained from the two animals showing
the highest complenent fixation tit. rs were pooled and froszen,

lwmtopsics perforned on the exsanguinated aninals revealed
the lungs, liver, spleen, and kidneys to be covered with a small
caseous lesion, Micercsecopic preparations of the affected tissucs
revealed typical spherules of C. imnitis, and culturcs of the
liver, spleen, and lungs nade on Sabouraud's antibiotie agar were
positive for C. immitis.
2, Agar=gcl Double Diffusion, The agarsgel double diffusion
tochnique uscd in this study was a modification of the technique
of OQuehterloney (1949). ihe égar used in the pel diffusion plates
was 0,4 per cont Ionagor (Oxoid) which was dissolved in physiologieal
salinc with 1-10,000 morthiolate v/v added., Thirteen nls, of this
agar was poured into storilc plastic petri dishes and allowed go
hardan,

Twe ditferont apgaregel double éiffusion patterms werc
usad in this study. In the first pattern six outer wlla wera eut
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with a #3 cork Lorer, cach 9 mn fron a coenter well which was cut
with a #4 cork Lorer, The outer wells were cut in a hexagonal
pattern, 4 sceond pattorn was uade Ly surrounding a center hole,
cut with a #4 cork Lorer, with four cuter wells, cut with a #3
cork Lorcr, In thesc plates the outer wells made a square pattern,
The center well was located 9 gm., frou the outcer wells, with the
excception of the nlates shown in Pipures 9 and 10, In these plates
the center well was situated 7 m from the outer ones, After the
pattcerns werc cut, the cxcesd agar was removed by aspiration,

When the hexagonal pattern was used, the various antiscra
werc added to the outer wells, and the plates incubated at 37°C for
two hours. The antiy i was then added to the center eavity, and
the platcs were facubatcd at 4 = 8° C for scven to ten days, When
the squarc pattern was uscd, the same proecedurc was followed,
except that in sorc instances the antisera werc placed in the center
hole, but in other tests they were situated in the outer wells,

At the end of the incubation period, the precipitin bands
produced werce recorded photographically by dark ficld illumination,
and by drawings,

& sonicated arthrospore and a sonicated spherule agar-gel
double diffusion antigon were preparcd by sonication for thirty
ninutes of a 120 v/v suspension of arthrospores, and of a 1-20
v/v suspension of a spherule, The supcrnatant matcrial was clarified
in the Model RC2 Refrigerated Scrvall Cemtrifuge at 10,500 xG for
fiftcen nimutas,

An sutoclaved agar-gel diffusion antigen was prepared from




& 120 v/v suspension of washed arthrogpores and washed spherules
in Seilert's buifer, Thesce two uixturcs werce autoclaved for
fiftcoen minutcs at 120 1bs, pressure at a tomperaturc of 100° ¢,
The supernatant material was then clarificd Dy centrifugation in
the refrigerated Scrvall at 10,500 X G for 15 ninutcs,

The antiscra utilizcd in this assay was obtained fron
ralbits infected with €. immitis, and rablits {rrunized with
formalinekilled spherule, arthrospore, young uycciium, D. (_lg_l;m;-
titidis, H. capsulatun, and €, alDicans cclls,

3. Indircet Irmuno=Fluorcsconece., Onc drop of antijen, delivered
with a Pastecur pipette, was placed on aleohol washed, acctonc dried
nicroscope slides, Ccllular antigens werc air dried, and then

heat fixcd, whcreas the sonicatced antigens werce fixed by trmersing

the smcar in a fiftcen per cent acetone solution for ten minutes,

The acctone was rerwvaed by two successive washings in phosphate

buffer (pH 7.2). Two drops of cither undiluted immunc rabbit scra

or undiluted normal rabbit ecra were placed over the smear, and the
slide was placed in a moist chsmber for thirty minutcs, The antia-

scra was then rcmoved by washing the slide in twe successive

changes of phosphate buffer for ten ninutes cach, After the

final washing, two drops of fluorcscin isothiocyamato labeled

rabbit aﬁtloeﬁm globulin (wlﬁrado Scrun Co.) were placed over the
antigen, and thc slidc was put back into the moist chamber for

thirty ninutes. At the end of this incubation period the fluorescin lab
lnboled antiglobulin was rcemoved by four successive washings of five
rinutes cach in phosphate buffar, The slides were then shakon

sevoral timos to removq the oxccss elinging 1iquid and one dyop of

B imunc=fluoreseont muntiné fluid (Rertman-Loddon Co,, Fhiladalphia,
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C.

Pa,) was piaccd over the suear. A covexslip was added and the slides
were read ulceroscopically on a Leitz Ortholux nicroscope equipped with
a 200 Watt mercury laup, and o two mng YUG-1 ultraviolcet transe
mittance filter., The U,V, absorbant filter was uscd in the ocular
and the dark ficld condenscor in the nicroscope,

shotorraphs werc token vith s Loltz adcro-attachnent camera
on Kodak tri-x, 35 rm, £i{ln, at on cxposurc tine of five and one half
minutcs,

An arthrosporc iumwnoefluorcscent antizen was preparcd by
washing arthrosporcs three tices in physiological saline at 2000 x G
in the Model SDV Intcernational Centrifupe, After the last centria
fugation, the arthrosporcs werc suspcndad in 0,85 per cent saline at
a concentration of approximately one per cent,

A spherulce imrmno=fluorescent antigen was prepared in the
sanc nanncer as that described above for arthrospores.

Undiluted anti-arthrospore and undiluted antiepurificd spherule
pocled scra werc used to overlay the antigens in this irmunos
fluorcscent assay, Undilutcd normal rabbit pooled sera was uscd as
the control,

Reaults:
1, Cooplement fixation tcsts with pooled sera from 1nfected-rabbtcl.

Cellylar antifcns, Whon tho pooled sers fron infocted rabbits
was assaycd with 1,5 ng/al of arthrospore, spherule, young myceliun,
B. capsulatur, B. doymegitidis, and G, albicans cclls, antibody titers
of 80, 20, 30, 10, 20, and 20%, raspoctively, were observed (Table 1).

Twolve ng/nl suspansions of the above nentionod antigoens
exhibited the following titcrs in tasts with this pooled antisaras
1/32, 1/16,1/1$,1/8, 1/16, and 1/32, respactivcly (Tadble 1),
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Sonicatcd intipens, When the pooled antiscra from infeeted
rabbits was tested with the mest rcactive dilution of either the
arthrosporc sonicated, arthrosporc sonfeatcd supernatant, or
arthrosporc sonicatoed scdinent antizens, an antibody titer of 80
was obscrved, The above anti cnz oxhilfitced titers of 1/128,

1/64, and 1/32 rcspectively, in tcsts with pooled scra fron rabbits
with coccidioidonycosis (Table 1),

If this antiscra was assayed with en optimal dilution of
the spherulce sonicated, spherule sculcated supcrnatuat, and spherulc
sonicated scdinent antigens, antibody titers of 320, 320, and 160,
respectively, were obtained, The above antigens displayed titers
of 1/256, 1/256, 2nd 1/15, respectively, in assays with the pooled
sara from infceted rabbits (Table 1),

Autoclaved-Sonicated antijcns, tVhen the most rcactive
dilution of cither the autoclavedesonicated arthrospore, autoclaved-
sonicated arthrosporc supernatant, or the autoclaVed;sonicntcd
arthrosporc scdinent antigen was tested with this antiscra, an
antibody titer of 80 was obscrved, Thesc antigens displayed
titers of 1/256, 1/32, and 1/64, rcspcctively, in tests with the
pocled antiscra from rabbits with coccidioidonyccsis (Table 1),

When optimally reactive dilutions of the autoclaved-soni.
cated spherule, autoclavcedwsonicated spherule supernatant, and
autoclaved-sonicatced spherulce scdiment antigens were tcested with the
pooled antiscra fronm infocted rabbits, antibody titers of 320, 160,
and 150, respoctively, werc obscrved, These antigons exhibited
titcrs of 1/256, 1/128, and 1/64, respoctively in assays with
this antisera (Table 1),
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2. 4parezel Douvle Diffusion. The controls utilizoa in this assay
included Scilert's Luffer in the cdnter well, 2nd the various anti-
scra in the outer wells. The different antigcens werc also tcoted
with normal ralbit scra. 411 controls ave negative rcesults.

Diffcrent dilutions of thce sonicated and autoclaved spherule
extracte vcrc reacted with varying concentrations of thc two anti-
sphcrule scera. Siuilerly the scveral soluble arthrosporc antizens
werc nigrated touard varying dilutions of thc arthrosporc antisera.
It was observced that all of the anticen-~-antibody combinations
tested formed the wost intense and the larpest nunber of precipitin
Lands when Loth reactants were undiluted,

It will be scen in Figure 1 chat the sonicated spherule
entizen formed four precipitin bands {n cculination with purificd
sphcrule antiscra. The bLand closest to this anticen well was very
faint, and wes poseibly not observed in any of the other prepera-
tions. The next band appearcd as 2 very thick linc., The auto-
claved spherulc and solublc arthrospore cntigens displayed a band
in the sone position, Lut it was not as intcnsc, 4 third band
appearced uldway betwcen the antigen and antiscra wells, and wvas
observed for &zll of the extracts.

Dircectly adjacent to thc entisera well, twc very fine Lands
were obscrved. Onc of thesc bands appeared to be common to the
sonicated arthrosporc and spherule preparations, and the other wes
obscrved with all solutions except the sonicated spherule.

When the autoclaved and sonicated spherule and arthrospore
extracts werc nigratcd toward sphorule pooled antisera (Pigure 2),
two precipitin bands werc obsecrved closc to the spherule sonicated
anticen well., This solullc preparation formed ¢ third band, nide

way between the antigen end antisera wells, vhich appeared to be

.IIII-.‘ - - h T TR s e e T SR,




related to scveial lLands formed by caeh adjacent cxtract., Onc
precipitin band olscrved closc to the antiscra weli appeared te be
corxon to all cf the solublce preparations.

When the sarwe coxtracts were then icacted with arthrospore
pooled antiscra (Fizurc 3), Lt wes obscrved that only the auto-
claved and sonicated arthrospore extracts formed one comon band
in tests with thig antiesers. The spherule antigens falled to
react,

When a pooled antiserun obtained fron rablits with coccidicido-
nyeosis was placed in the center well (Figurce 4), all of the soluble
entizens formed c thicl preceipitin band located closc to the serun
well. These Leuds nerged and dicd not spur or cross. However, ome
precipitin bLend wes observed closc to the spherulc sonicated
antigen wcll vhich was not scen in any of the other preparations.

The sonicated spherule antigen was then placed in the center
well and different imnmune antiscra were situated in the outer
wells (Picurc S). This photosraph rcovealed that this antigen
forted several precipitin bands with thc purificd spherule pooled
antiscra, but did not rezct with any of thc other antiscra,

Figurc 6 shows the autoclaved spherulc antigen in the center
well, and the various imownc antiscera in the outer wells, It was
agein obscrved that this prcparation forumed precipitin bands only
in conlination with purificd spherule pocled antisera.

Rowevcr, whon the sonicated arthrospore antigen was situated
in the center well (Pigure 7), it formed pracipitin bands in
conbination with purified spherule, arthrosporc, and H. capsulatun
pooled antisera. This antigen formed saveral precipitin bands

with thc purificd spherule antigera, cnd one of thesc bands



appeared to bLe identieal vith the band produced by this antipgen
with the other two antisecra.

Figurc 8 shows the sutoclaved arthrospore antigen in the center
well, and the various iumunc antiscrz in the outer wells, This
antigen also formed precipitin Lands with purified spherule,
arthrospore, and H. gapgulatun pooled antisera. The bands produced
by the autoclaved arthrosporc antigen with arthrospore and §. capsu~
latun pooled antiscrs appearcd to be identical.

The spherule culture supernatant antigen was located in the
center well, and the antiscra in the outer wells in Figure S, It
was obscrved that this antigen formed at least fivc precipitin bLands
with elthor purified spherulce or spherule pooled antiscra. Some of
thesce Lands appecared to bLe identical; others did not. This antigen
fornmed one precipitin band with contiscra obteined from rabbits with
coceidioidonyecosis, and Jic not rcact with anti-arthrospore pooled
sera,

Figure 10 shows that coccidioidin, placed i{n the center well,
formed two precipitin bands in combination with scveral differemt’
spherule pooled antisers, srthrospore pooled antisera, and pooled
antiscra obtained fron reblits with coecidioidouyccsis.

3. Indireet Imwmno-fluorcscence.

Cellulor antipens. When cithoer undiluted arthrospore or purified
spherule pooled antisers were reacted with arthrospore cells, a
ycllowish green fluorcscence at the edge of the cell was observed,
This bright staining reaction appeared to iavolve all or part of tha
cell wall structurc. UWhan the arthrosporc cells wore tested with
undiluted normel ralbit poolcd sera, however, only a dull green

color appeared,
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In the indircct iumuno-fluorcscent tests in which undiluted
anti-arthrosporc or anti-purificd spherule pooled scra was rcacted
with the spherule cclluler antigen, a definite ycllowish-green
fluorcscent staining of the outer portion of the ccll wall of
cither the spherule or the chdosporu was obLserved. This fluorce- P
scence tended to outline the stained cells.

Althouch it was noted that the body of the spherulc cclls
showed souc auto-fluorescence, when undiluted normal rabbit pooled
scra wos tosted vith thesc cells, no ycllowish grcen fluorescence

at tha edge of the spherulcs or aendospores was observed.

Sonfcated sediment antigenms. The arthrosporc sonicated scdiuent

consistcd of souc apparcntly intact arthrosporcs, sonc very suall
pleces of material, and sone lerge aggregates of collular debris.
When undiluted anti-arthrosporc or anti-purificed spherule pooled
scra was ¥ icted with this arthrospore sonicated scdiment, a
"rincing” of the outer portion of the apparcntly intact arthro-
sporcs was obscrved., The snaller piccos of cellular dclris were
scen to fluorcsce and the larpge aggregates fluorcsced both at the
cdge and along the surface. When the arthrospore sonicated scdinment
was tested vith undiluted normal rabbit poolcd scra, however, ne
fluorcsconce was observed,

The spherule sonicated scedinment wase conposed of nmany snall bLits
of matorial, frequent large apgragatos of cellular debris, and a
rare, round cndosporcelike Body. When this antigen was roacted with
cither undiluted anti-arthrosporc or undiluted antipurificd spherule!
pooled scra, the snall bits of material onitted pin points of light,
The lar_e aggregatos fluoroiccﬁ at the adge and on the surface, The

round bodies algo dcuonetrated a positive rcaction.

e v n e sy e s e



when the spherulce sonfeated sedinont was tested with yndiluted
noricl rallit pooled scra, sonc auto-fluorcesccnce was observed,
However, this staining rcaction was not as bLricht as when the
forune antisera were reccted vith this antigen.

D, Discussion:
1. Complenent fixction. Frou the results obtained in tests which
utilized pooled scra froa infected rabbits and ccllular and sonicated
anticens, it was oLscrved that sonication incrcosed the antigen
titer of the arthrospore and spherule preparations.

It was algo obLscrved that this antiscra exhilited an antibedy
titer of 80 rcgardless of vhather it was testcd with 1.5 ng/nl of
the ccllular or sonfcated arthrosporc antigens., The pooled scra
fron infected ralbits, however, displayed an antibody titer of 320
when tested with an optinmnl dilution of the spherule sonicatc, and
a titer of 20 vhen tested with on optimal dilution of spherule
cclls. Fron thesc results it was concluded that sonication of
arthrosporcs and spherules made availablc additional antigenic
naterial for scrological reactivity. It was also concluded that
the dcterninants within the arthrosporc were sinilar to those on
the sphcrule surfacc,

These results were analagous to those obtaincd with thesc
antigens and ionune anti-C, itmitis rabbit scra.

2. Apger-gcl Doublc Diffusion., The results of the agar-gel studics
were gencrally analegous to the date obtoined Ly the complencnt
fixation nethod, and rcported in this tri-amnual roport and the
proceding ona. Somicated and autoclaved soluble antigens derived
fron arthrosporcs and spherulcs cxhilited at lcast scoveral pracipitin
bands whon aigratad toward purified spherule (Fipurce 1) and spherule

poolad antiscra (Figure 2). HRowaver, only a single band was formed



whon soluble anticens verc tested ageinst arthrosiorc pooled anti-
scra (Figurc 3). /4gailn, thesc results shormed that the spherule
ontipen clicitcd srecater antilody respomsce in the fromnized rabbit.
ConcciveLly one or rwre of ti..sc antilodies (Rigurcs 1 and 2)
detected in scra derived from rablits fimmnnized with spherulc
antigens that were lacking (Figurce 3) in scra derived frou rablLits
imrunized with arthrosporc antigens ndpght Le responsiblce for the
protection of aninnls imwnized with the former antigen (Vogel,

et al, 1954; Levine, et al, 1950; Levine, ot al. 1962).

Since Huppert and Bailcy (1963) showed that hunman scia
obtained frov paticents with coecidicfcvnycosis exhilited a
nininun of one precipitin Land vhen tested with a solublce antigen
fron oyccliun, it wes decraed pertinent to rcact the ascra fron
infected rabbits with the various solublc anticens (Figure 4). It
was noted that all antigens forued one cotmon precipitin band 4n
tosts vith this scra. Gn additional precipitin Land, however, was
clicited by the sonicated spherulc antisen in the prescence of
this scra. This additional Land would agein cuphasiz. the
inportance of sphcerule versus arthrosporc antigens in clieiting
antibody formation vhich night account for the protective ability
of spherule naterials,

Whorcas spceific antiscra were tested Ly the double diffusfon
techaique against a varicty of antigens in Figures 1, 2, 3, and §,
a specific antizen was tested by the double diffusion technique
against s varicty of antiscra in Pigures 5, 5, 7, and 8, In
these latter Pigurcs it can be scen in 9 that a precipitin band
was produced only Lotwecon sonicated spherule amtigen and purified
spherule pooled antiscra. The othor ascra testad agafinst this

antizen failed to roact. This was in agrecncent with the




reactions of this anti_cn and thesc acrs {in a compleient fixation
test, with thc weecption of scrs 3 and 4 in Figurce 9. Cooplement
fixotion tcsts with thesc scre (younl uyecliun and H, capsulatun,
preceding tri-annual report) were of sufficicnt titer, 320, to hawve
cxdected preeipitin Lands in o doulle diffusion test, That these
did not occur mcy bLe duz to ¢ lack of scensitivity in the latter toest
(Fincer and Heller, 1960),

On thc other hand, thc resulta of the double diffusion tests
with autoclaved sphcerule antigen versus n varicty of sntiscre
(Ficurc 6) were in completc agreement with the results obtatined with
this antigen ond the sane scra in the complcuient fixation test
(preceding tri-annual report). The level of antilody titers in
these tests, vhen they occurred, werc of such low magnitude as to
have prevented a xeaction in a lcss scnsitive assay. Furthemmwore,
it can Le scen in Firzures 5 and 5 that the spherule antigens were
apecific in that they did not react with anti-H. capsulatun, anti-
D. dermatitids ox anti-C. albicens sera im the doublc diffusion test.

The results of the doublce diffusion tests with soni-ated arthro-
sporc and autoclaved arthrospore anticens tested against a variety
of antiscra were in agreement with thosec oltained in complenent
fixation tcsts with sinilar rcagents (last two tri-snnual reports);
bands verc procduced against anti-purified apherule, antie-arthrospore,
and anti-H. capsulatus scra, Thcsc antiscra cxhibited complcment
fixation titers of 540, 1280, and 320, xespectively, when tested
with thc soniecatod arthrospore supernatant antigzen, and titers of
320, 54C, and 320, respcectively, in tceats with the autoclaved arthroe
spore supernatant antigen., The precipitin band produced Ly the
arthrospore oxtracts in combination with anti«fj. capsulatun {icnunized

scra were of particular intcrast boeausc Heinor (1958) had reported




that 2 solublc antijcen derdved froo the ayeclial phasc of C.
irmitis (coceidioldin) procduced ¢ sinzle ascr=gel double diffucfon
precipitin bend in teste with scrun cltaincd froun patients with
histoplasuosis.,

It can Lc said, thorcfore, that tue arthrospore anticns have
rcacted not only with their honwlo_ocus scre (arthrospore pooled
antigcra) bLut alsc with heteroloicous scra (purificed spherule and
B. copsulatun poolcd entiscra.) This lack of specificity, particu-
larly with vcspect to the anti-H. capsulatun scra, did not occur
with the gpherulc antigen discussced alove. lorcover, these
cxperinents showed (Ficures 5 and 5; 7 and 8) that the arthrospore
antfizen produced a preeipitin band with antie-purificd spherule
scra whercas the spherule anticen d1d not react with anti-crthro=-
spore scra, Thercfore, it rust be assuned that these two antipens
differed, quantitativcly or qualitively, in their antigenic
composition.

Two other antigcns (spherulce culture supernatant antijen and
coccoldioidin) werc also tested by the agar-cel doulle diffusion
technique against a varicty of scra (Ficures ¢ and 10). It can
be scen in these Figures thot spherule antigdn again failcd to
react with arthrospore pooled antiscra whercas coceidioidin
produccd two pracipitin Lands with this sera, Since coceidioidin
was dcrived fron nyccliun as was the arthrospore pocled antisera,
these rosults oight again indicate quantitative or qualitative
differences in antizenic determinents Letween the spherule and
nycclial phases of C. irmitis. In Pigurcs 9 aad 10 it should also
be noted that rultiple bands ceecurrcd Detwecen eoccidioidin and

tost scra vhercos the apherulc culture supernatent antizen

produced multiple Lands only with sphorule antiscra. Thesa results




were also looked upon as indicatoirs of nncigenic dissinilaritics
between the nycclial and spherule grovth ohages of C. irmitis.
3. Indircet Iiomuno-fluorcscence. Vool and Dadulz (1253) showed
that the coell alls of Hathezenic funol would fluorasce vhen
teeted Ly the indiveet ifmwuné®=fluor.scunt t.chnique. DBreslau
(1657} stoted that the polyszecharides in the cell wall of the
spyherule were the wain antigenic agents for stinmulating the
procucticn cf entilodies in digeasc. Konz, ot al. (1233) studicd
the fumunopzenicity of disrupted fractions of spherules. Thay
found that thc cell wuall conferred tore proteeticn in ulce acainst
challenze with vialle €. fruiitis that did the protoplasmic mwicty.
Indircct iuruno-fluorcsecent tests reveeled that the walls of
clther arthrospore oxr spherul. cclls or thulr reapective sonicated
scdiuents fluorcsced when these anticoens vere overlayad with cither
unciluted arthrogzore or undiluted purificd spherule pooled antiscra.
It vas postulated, thercfore, that this fluorcsconece was another
incicator of the anticenicity of the arthrospore and spherule ccll
walls, Those tests possilly rcevealed the sites of anticenice

deterninente vhich played a proudnent role in frummity to C. iumitis.

Puturc Vorlk

1. 4 nicro-couplenent fixation zssay is nov bLeing used to assay
arthoospore and spherulc onticens, derived Ly chenieal fractionation,
anainst the anti-arthrospore and antispherule sers. Reporta in

the literature have indicated thet this uicro-assay is an cxtrencly
scnsitive cenmploent fixetion éeot.

2, Thc nost antigenic fractions viil be tested for their nlility to
rrotect animals ageinst challenge with viable €. imnitis,

3. .n anti-sphcrulc sonicatcd supernatant snd an anti-spherule

sonicatced sccluent serua 18 nov Lelng prepared in rebLits., It s



fclt that thc ua. of thesc sere in the derc-C.F., assay will more
readily enclle us to identify the protective deteruinonts prescent in
C. fumitis,

BIOCHIIIC.LL D.TL

The existonee of chitin coucent:~t < in theo residuc fracticn,
RER XX, was shoun in the previcus repert, In the present report,
thc chenilcal composition cf somc sclutlc fractions zud the cvccurrcnce
cf a ncw sugar, 3-0-ucthylnennosc, is reported,

1, Fractionation. Fractionation of the fungal naterial was
nerforned Dy the acthod reported previously., Each soluLlce fractfion
wes ncutralized, dialyzed and wraporated to dryness, Total lipid
extractced with chlorofornemcthenol (2:1) was about 20%, and tho
shenol cxtrcet fraction was 2lout 57 of the dried wholc fungus,

I3 wvas further fractionzted and tho yiceld of each fraction ias shown
in Table 1,
Thc cassulce was isolated Ly diffcrential ecentrifugction after

trcatnent in the Ribi cell fractionator.

Tnllc 1. Yicld of fractions fron L%,
Fraction

Sourcc S 111 511, 5 113 Kll Recovery
Axvthrospore 7.2% 25.6% 17.9% 25.5% 79.0%
lyecliun 14.°% 4:.5 5.0 16.1 82,2

5111: 1 N HCl outract, 3112: conc, Foromic ceid

extract
S1ll3: 10% NaOH extract, R1ll: Residue.

2. Choenfeal composition of fractions. The phenol axtract

was conposcd mainly of protein, and the supar contont was loss

than 1%. Using the paper chromatography and the thin layer



chrouatography tcechniques, scven anino acids were deteeted Ly spraye
ing with ninhydrin rcacent, These were lecucine (or tsoleucine),
valine, alaninc, threonine, scrinc and a suall awcunt of plycino.

The fraction cxtracted with concentrated formic acid contained
a large anount of carlohydrate, cspceially clucosauine, and a
lesser amount of protcin, llanncsc and glucose were found as the
principal components of thce ncutral sugar Ly chromatooraphy, and
golactose was denonstratced as the lesscr component Ly using galactose
oxidase (Galactcstat)., A rapidly ooving faint spot was also found
on the chronatogran, Identification of this sugar will bLe showm
later,

Th¢ fraction extracted with 107 sodiun hydroxide contained a
larger amount of protein end 2 lesser arount of sugar tham the
forner fraction, Qualitatively, thc sugar and anino acid components
werc not diffcerent from the former fraction. In this fraction
glucosc was weaker and nannosc was the dorifnant ncutral sugar as
opposed to the glucose of the former fraction.

The capsule fraction contained a higher concentration of
clucosanine than did the wholc cell. This anino sugar must cone
fron a polymer, and this polyner's resistence to nincral acid
suprested chitin, These results also suggested that chitin was
condenscd in the capsule,

3. Identification of unknown sugar as 3~O-mcthyluanncse.

This sugar composed only 1% of the whole arthrosporc, or 5% of the
total neutral carbohydrate., It was inpossible to deteruine its
propertics by physiccechentcal procedurc, 4 small amount of

unknown supar, which was igolated by thin layer chromatography was
applied for identification chromatographically. Ths color déveloped




<>

on the chromatcrran Ly spraying with peanisidine, aniline hydrogen
phthalate, and 2,3, S-triphenyltetrazolium chloride rcagent showed
that this sugar was an aldohoxcse derdvative and that the €2 of the
hoxosc was not substitutcd vith o ixthexyl _roup. Rf values
deternined on paper and thim laycer with four different solvent
systens correspondcd with known 3=Oe-uicthyloannosc.

4, Lipidas in arthrcsporcs., A twenty per cont suspension of
vholc arthrosporcs was cxtractcd with a nixture of chloroforu;
nethanol (2:1). The eoxtractad 1ipid was fractionated into scven
fractions on a stlicic acid coluon, Thesc fractions, however,
were not homorcnous by thin layer chrowotography. The conponents
of thesc lipid fractions arc as yct unidentificd.

Total lipid was saponificd with nethanolic KOH and the fatly
acids scparated. Thesc arc under analysis with zas liquid chromo-

tocraphy.



FICURE 1
AGLR-GIL VOUSLE JIFFUSI N TICT
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Center -rell:
Furifie- snherule joolecd antisera

Outside "'ells:
1. OSonicatei gpherule antigen
~. OGonicatei arthrospore antigen
. Autocleved arthrospore antigen
‘ hAutocleved spherule antigen
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FIGURE 2
AGAR-GEL DOUBLE DIFFUSION TEST
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Center -vell:
Sphe:rule pooled antisera
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Outside wells:
bonicated spherule antigen

. Autoclaved spherule antigen
7. Autoclaved arthrospore antigen
conicate: arthrospore antigen



FIGURE 3
AGAR-GIL DOUBLE DIFFUZION TiST
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Center "ell:
Arthrospore pooleid antiserea

Outside "ells:
1, Soaicated spherule antigen

2., Autoclaved spherule antigen
3. Soaicated arthrospore antigen
4, Autoclaved arthrospore antigen




FIGURSE 4
AGAR-GEL DOUBLE DIFFUSION TZIOT
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Center 7ell:
Booled antisera from rabbits with

coccidiodl jomycosas

Outsile 'Vells:
1. Sonicateq sphorule antigen
2. Autoclaved spherule antigen
3. Sonicated arthrospore antigen
4., Autoclavec arthrospore antigen
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FIGURE &
L.GAR-GEL JOUBL:E DIFFUSION TEST

Center Tell:
Sonicated spherule antigen

Outside ells:
1. Purified spherule pooled antisera
. &Lrthrospore pooled antisera

. Young mycelium antisera

. H. capsulatum popled antisera

W




FIGURE b
(cont.)

LGLR--GEL JOUBLE DIFFUSION TEST
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Center vell:
Conicated spherule antigen

Outside wells:

Purified spherule pooled antisera
Arthrospora pooled antisera

C. albicsns antiserum

B. Jermatiticis antiserum
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FIGURZ 3
£GER-GEL DOUBLZE DIFFUSION TZCT
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Centar well:
iutoclave. spherule antigen

Outsiie wells:
1. Purilied smherule pooled antisera
<. ALrthrospore pooled antisera

Z, Young mycelium antiserum

4. H. capsulatum pooled antisera
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FISUR: &
(cont .)

AGLR-GEL DCUCLZE DIFFUSION TZiCT
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Center well:
Autoclaveld spherule antigen

OCutside wells:
1 Puriiied spherule pocoled antisera

2: Arthrospore pooled antisera
3. €. aldbicans antiserun
4. B. Tornatitidis antiserum




FIGURZ 7
AGLR--GIL D0UBLE DITFFUSION TIEST
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Center wsll:
Sonicated arthrospore antigen
Outside wells:

Purified spherule pooled antisera
Arthrospore pooled antisera

. C. slbicang antiserun

8. dormctitidis antiserum

» Young mycelium antiserum

H. capsulatum pooled antisera
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FIGURE €
LGL.R -GEL DOUBLE DJIFFUSION TZEST
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Center well:
Lutoclarsed arthrospore antigen

Outsice "glls:;
1. Purified spherule pooled antisera
2. C. albicans antiserum
3. ZIrthrospore pooled antisera
4. H. capsulatum poolec antisera
5. B, Jermatitidis antiserum
6. Young mycellum sntiserum




FIGURE 2
LGAR~GEL JOUBLZ DIFFUSION TE3T
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Conter vell:
Spherule culture supernatant antigen

Outside wells:
1. Purified spherule pooled antigera

2. Pooled autisors obtainc® Sron rabbits
vith’ cdec? pidouycosis

3. (rthrospore pocled antisera

4. J3pherule pooled antisers




PIGURE 1T

LGAR-GEL JOUBLE DIFFUSION TZIST

Centaer well:
Coccidioidin

Outside wells:

1. Purified spherule nooled antisera

2. Pooled antisera obtained from rabbits
with cocceclidioidomycosis

3. Arthrospore pooles antisera

4, OSpherule pooled antisera
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